The role of aggregation in embryonal carcinoma cell differentiation.
Cultures of the P19 line of embryonal carcinoma cells differentiate into various cell types including cardiac muscle when aggregated and exposed to medium containing 1% dimethylsulfoxide (DMSO). DMSO-treated aggregates became completely covered with an epithelial cell type 3 to 4 days following drug exposure. This epithelial cell was tentatively identified as primitive extraembryonic endoderm by its ultrastructural appearance and its possession of cytokeratin intermediate filaments. Muscle cells developed within the interior of DMSO-treated aggregates. They first became apparent 5 to 6 days after DMSO exposure and were characterized by the presence of striated muscle-specific myosin, immature myofibrils, and intercalated discs. We determined the proportion of cells developing into epithelium and muscle in aggregates of various sizes and showed that the proportion of epithelium was highest in small aggregates whereas muscle cells developed only in aggregates of relatively large size. The muscle was usually associated with necrotic areas which developed within the interior of large aggregates. Our results suggest that cardiac muscle differentiation in the aggregates requires both the DMSO-induced formation of an epithelial cell coat and one other condition which may be the proximity to necrotic areas.